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(54) Active-matrix pixel drive circuit and Inspection metliod therefor 



(57) in an active-drive type pixel structure compris- 
ing at least one TFT (Tr1 ) for control, one TFT (Tr2) for 
drive, and a capacitor (C1) for charge retention, it can 
be easily inspected wtiether the functions of TFTs and 
the capacitor are normal or not. In said active-drive type 
pixel structure, one tenminal of a dummy load (W) for 
inspection is connected to a drain of the TFT for drive, 
and the other tenninal of the load (W) is connected to a 



line (3) for inspection. By measuring an electric current 
(Id) obtained on the line (3) for Inspection while changing 
a voltage supplied to a data line (2a) . it can be Inspected 
whether the functions of TFTs and the capacitor are nor- 
mal or not. The dummy load (W) is configured to be melt- 
ed and cut by burning off the load (W) with a laser beam 
or by passing a predetemnlned electric cun^ent In the 
load (W) after completion of inspection. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The invention relates to an active-drive type 
pixel structure comprising at least TFTs (Thin Film Tran- 
sistors) for control and drive, and a capacitor for charge 
retention, and to an inspection method therefor. More 
particularly, the Invention relates to an active-drive type 
pixel structure and to an inspection method therefor, in 
which it is possible easily to inspect, before a pixel is 
fomied, for example, a light emitting element is depos- 
ited, whether the functions of the above-described TFTs 
and that of the capacitor for charge retention are normal 
or not. 

Description of the Related Art 

[0002] A display using a display panel comprising light 
emitting elements arranged in a matrix has been widely 
developed. Organic EL (electro-luminescence) element 
using an organic material for a light emitting layer has 
been noticed as a light emitting element used for such 
a display panel. The reason is that the element has had 
very great practical utility, high efficiency, and a long life 
by using, for the light emitting layer of the EL element, 
an organic compound by which excellent light emitting 
characteristics can be expected. 
[0003] There has been proposed, as a display panel 
which uses the organic EL element, a simple matrix type 
display panel in which the EL elements are simply ar- 
ranged in a matrix and an active matrix type display pan- 
el in which each of the EL elements arranged in a matrix 
is provided with active elements comprising TFT. The 
latter active matrix type display panel can advanta- 
geously realize less electricity consumption and more 
reduced cross talk between pixels in comparison with 
those of the fornier simple matrix type display panel, 
and, especially, is suitable for a high-definition display 
forming a large screen. 

[0004] FIG. 1 shows a most basic circuit structure for 
one pixel 1 0 in a conventional active matrix type display 
and the structure has been called as a conductance con- 
trol method. In FIG. 1 , a gate G of TFT (Tri ) for control, 
which comprises n-channels, Is connected to a scan- 
ning line 1 a from a scanning driver 1 and its source S is 
connected to a data line 2a from a data driver 2. And, a 
drain D of the TFT (trl ) for control is connected to the 
gate G of TFT (Tr2) for drive, which comprises P-chan- 
nels, and also to one terminal of a capacitor CI for 
charge retention. 

[0005] Moreover, a source S of the TFT (Tr2) for drive 
Is connected to the other temninal of the above-de- 
scribed capacitor CI , and also to a power supply at the 
side of an anode (VHanod) which supplies a driving 
electric current to an organic EL element El as a light 



emitting element. FurthemiorB, a drain D of the TFT (tr2) 
for drive is connected to an anode of the above-de- 
scribed organic EL element E1 , and a cathode of the EL 
element in question is connected to a power supply at 

5 the side of a cathode (VLcath). 

[0006] The TFT fTrl) for control passes, from the 
source to the drain , an electric current conresponding to 
a data voltage (V data) which is supplied from the data 
line 2a to the source, when an ON-state control voltage 

10 (Select) Is supplied to the gate of the TFT (Tr1 ) for con- 
trol in FIG. 1 through the scanning line 1a. Accordingly, 
the above-described capacitor C1 is charged during the 
ON-state voltage at the gate of the TFT (Tr1) for control, 
and the voltage is supplied to the gate of the TFT (Tr2) 

IS for drive. Then, the TFT (Tr2) for drive passes the elec- 
tric current based on the gate voltage and the source 
voltage to the EL element El and the element El Is driv- 
en into light emitting. 

[0007] Moreover, though the TFT (Tr1) for control is 
20 put into a so-called CUT-OFF state when the voltage of 
the gate of the TFT (Tr1 ) for control becomes an OFF- 
state voltage and the drain of the TFT (Tr1) for control 
is put into an open state, the gate voltage of the TFT 
(T r2) for drive is maintained by charges accumulated in 
25 the capacitor 01, the driving electric current is main- 
tained, and light emitting of the EL element E1 is main- 
tained till the next scanning. 

[0008] The above-described configuration shows one 
connection configuration example of the pixel 10 by the 

30 conductance control method, in which an image is re- 
produced by arranging a number of the pixels 10 in the 
vertical and horizontal directions and controlling each 
pixel for turning on or off, based on an image signal. 
[0009] Incidentally, defects of TFT and a capacitor in 

35 each pixel cause a defect in pixels in this kind of the 
active matrix type displaypanel. Though it is unavoida- 
ble in the present situation to cause some defects in the 
display panel, the quality of the display panel is deteri- 
orated to make the panel unsuitable as a commodity 

40 when the number of defects increases. 

[001 0] Therefore, If it is possible easily to inspect the 
above-described TFTs and capacity for charge retention 
for defects in the state of a semi-processed product be- 
fore a state in which the above-described TFTs and ca- 

45 pacltor for charge retention are deposited on a sub- 
strate, that is, a state In which an organic EL element as 
a light emitting element is fomried on the above-de- 
scribed substrate, it is possible to improve a yield rate 
of the display panel. As a result, it is possible to contrib- 

50 ute to the cost reduction. Especially, in comparison with 
the case of AM-LCD (active matrix type liquid crystal dis- 
play) in which only one TFT is required for each pixel, 
inspection for defects in the above-described state of a 
semi-processed product becomes more important in 

55 AM-OEL (active matrix type organic EL display) in which 
equal to or nrK>re than two through four pieces of TFTs 
are required for each pixel. 

[0011] On the other hand, since the capacitor for 
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charge retention is a load of TFT for a pixel (TFT for 
drive) even In the above-described state of a semi-proc- 
essed product, that Is. in the state of the TFT substrate, 
it is comparatively easy In AM-LCD to execute inspec- 
tion tor defects even in the state of a TFT substrate. 
However, the TFT for drive is in a no-load state in the 
case of AM-OEL because the organic EL element is not 
deposited on the TFT substrate in the above-described 
state of a semi-processed product. Accordingly, It is not 
easy in such a state to execute Inspection for defects of 
pixels. 

[0012] Accordingly, a method, in which a probe is con- 
tacted to a predetemiined picture element electrode and 
the like to measure impedance for inspection of defects 
of pixels, has been proposed in Japanese Patent Pub- 
lication NO. 2506840 (after the 15th line in the second 
column and FIG. 6). Therefore, there is considered a 
similar method In which, In order to Inspect pixels for 
defects, a load is connected to the TFT for drive for ex- 
ample, by contacting a conductive pin and the like with 
an electrode on which the above-described EL element 
is formed as a light emitting element. 
[0013] Incidentally, it is unfavorable that there Is in- 
creased possibility to cause defects of the light emitting 
elements, for example, by deteriorating the above-de- 
scribed electrode when an operation of contacting the 
conductive pin and the like with the electrode on which 
the above-described EL element is formed as a light 
emitting element is executed in a process of inspecting 
pixels for defects as described above. Moreover, though 
it is considered to use a method in which a load is given 
to the TFT for drive in a non-contact state by putting an 
electrodeforinspectionclosertothe electrode, on which 
the light emitting element is formed, to fomri a capacitor 
between both the electrodes, it is difficult to use the 
method in an actual manner because gap adjustment 
between both the electrodes is extremely delicate. 

SUMMARY OF THE INVENTION 

[0014] The invention has been made to solve the 
above problems, and the object of the Invention Is to pro- 
vide an active-drive type pixel structure and an inspec- 
tion method therefor, by which defects of the above-de- 
scribed TFTs and capacity for charge retention can be 
inspected by use of, for example, a state of a semi-proc- 
essed product in whtoh a dummy load for Inspection is 
deposited on a substrate. 

[0015] A first aspect of the active-drive type pixel 
structure according to the invention which has been 
made for sohring the above<lescribed problems is a 
structure which comprises at least: TFT for control by 
which control output Is generated, based on potential of 
a data line; TFT for drive in which a driving electric cur- 
rent is controlled, based on the control output; and a ca- 
pacitor for charge retention in which the control output 
is temporarily maintained, and in which one terminal of 
a dummy load for Inspection is connected to an electric 



output tenninal of the TFT for drive, and the other ter- 
minal of the dummy load is connected to a line for in- 
spection, as described in claim 1 . 
[0016] And, a second aspect of the active-drive type 

5 pixel structure according to the Invention is a structure 
which comprises at least: TFT for control by which con- 
trol output is generated, based on potential of a data 
line; TFT for drive in which a driving electric cun^ent is 
controlled, based on the control output; and a capacitor 

10 for charge retention in which the control output Is tem- 
porarily maintained, and in which one tenninal of a dum- 
my load for inspection is connected to an electric output 
terminal of TFT for drive, and the other temiinal of the 
dummy load is connected to a gate of TFT for drive, as 

15 described in claim 2. 

[0017] Furthemnore, a third and a fourth aspects of the 
active-drive type pixel structure according to the inven- 
tion are a structure which comprises at least: TFT for 
control by which control output is generated, based on 

20 potential of a data line; TFT for drive in which a driving 
electric current is controlled, based on the control out- 
put; and a capacitor for charge retention In which the 
control output is temporarily maintained, and in which 
one tenninal of a dummy load for inspection Is connect- 

25 9d to an electric output temninal of TFT for drive, and the 
other temninal of the dummy load is connected to a 
source or a gate of TFT for control, as described in claim 
3. 

[0018] On the other hand, a first aspect of the inspec- 

30 tion method of an active-drive type pixel structure ac- 
cording to the Invention which has been made for solv- 
ing the above-described problems is a method of an ac- 
tive-drive type pixel structure which comprises at least: 
TFT for control by which control output is generated, 

35 based on potential of a data line; TFT for drive in which 
a driving electric cun^ent is controlled, based on the con- 
trol output; and a capacitor for ch arge retention in which 
the control output is temporarily maintained, and in 
which one tenninal of a dummy load for inspection is 

^ connected to an electric output terminal of TFT for drive, 
and the other temninai of the dummy load Is connected 
to a line for inspection, and a method which has: 9 step 
In which TFT for control Is put into an ON state; and a 
step in which a value of an electric current passing in 

^5 the dummy load for inspection is measured while chang- 
ing any one of a gate voltage, or a source one of TFT 
for drive, or a line voltage of a line for inspection or 
changing two or more of the voltages in a relative man- 
ner to one another, as described in claim 4. 

so [0019] Moreover, a second aspect of the inspection 
method of an active-drive type pixel structure according 
to the Invention is a method of an active-drive type pixel 
structure which comprises at least: TFT for control by 
which control output is generated, based on potential of 

55 a data line; TFT for drive in which a driving electric cur- 
rent is controlled, based on the control output; and a ca- 
pacitor for charge retention in which the control output 
Is temporarily maintained, and in which one temninal of 
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a dummy load for inspection is connected to an electric 
output temninal of TFT for drive, and the other terminal 
of the dummy load Is connected to a gate of TFT for 
drive, and a method which has: a step in which TFT for 
control is put into an ON state; and a step in which a 
value of an electric current passing in the dummy load 
for Inspection Is measured while changing either of a 
gate voltage, or a source one of TFT for drive, or chang- 
ing both of the voltages in a relative manner to each an- 
other, as described in daim 8. 
[0020] In addition, a third and a fourth aspect of the 
Inspection method of an active-drive type pixel structure 
according to the Invention are a method of an active- 
drive type pixel structure which comprises at least: TFT 
for control by which control output is generated, based 
on potential of a data line; TFTfor drive in which a driving 
electric curent is controlled, based on the control out- 
put; and a capacitor for charge retention In which the 
control output is temporarily maintained, and in which 
one terminal of a dummy load for inspection is connect- 
ed to an electric output temninal of TFTfor drive, and the 
other terminal of the dummy load is connected to a 
source era gate of TFT for control, and a method which 
has: a step in which TFT for control is put into an ON 
state; and a step in which a value of an electric cun^ent 
passing in the dummy load for Inspection is measured 
while changing any one of the gate voltage or the source 
one of TFT for drive, or a voltage at the other terminal 
of the dummy load, or changing two or more of the volt- 
ages in a relative manner to one another, as described 
in claim 12. And, in the inspection method of an active- 
drive type pixel structure according to the invention, the 
dummy load for Inspection is processed to be put into a 
high impedance state after a step in which the value of 
the electric current passing In the dummy load for in- 
spection Is measured, as described In claim 13. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

FIG. 1 Is a connection diagram showing a basic cir- 
cuit configuration for one pixel in a conventional ac- 
tive matrix type display; 

FIG. 2 is a connection diagram showing a first env 
bodiment of the active drive type pixel structure ac- 
cording to the invention; 

FIG. 3 is a characteristic graph showing an opera- 
tion of TFT for drive in the configuration shown in 
FIG. 2; 

FIG. 4 is a connection diagram showing a second 
embodiment of the active drive type pixel structure 
according to the invention; 
FIG. 5 is a characteristic view showing an operation 
of TFT for drive in the configuration shown in FIG. 4; 
FIG. 6 is a connectbn diagram showing a third em- 
bodiment of the active drive type pixel structure ac- 
cording to the invention; 



FIG. 7 is similariy a connection diagram showing a 
fourth embodiment; 

FIG. 8 is a connection diagram showing one exam- 
ple In which the invention is applied to a pixel with 

5 a configuration in which a reverse bias voltage Is 
effectively applied to an EL element; 
FIG. 9 is a connection diagram showing one exam- 
ple in which the invention is applied to a pixel with 
a configuration according to SES method; 

10 FIG. 10 is a connection diagram showing one ex- 
ample in which the invention is applied to a pixel 
with a configuration according to an electric-current 
programming method; 

FIG. 11 Is a connection diagram showing one ex- 
15 ample in which the invention is applied to a pixel 
with a configuration according to a threshold volt- 
age correction method; 

FIG. 12 Is a connection diagram showing one ex- 
ample in which the invention is applied to a pixel 
20 with a configuration according to a voltage program- 
ming method; and 

FIG. 13 is a connection diagram showing one ex- 
ample in which the invention is applied to a pixel 
with a configuration according to a cun^ent mirror 
25 method. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 [0022] Hereinafter, an active drive type pixel structu re 
and an Inspection method therefor according to the In- 
vention will be explained, based on embodiments 
shown in drawings. Here, in the following explanation, 
parts similar to those previously explained in FIG. 1 are 
35 denoted by the same reference numbers as those in 
FIG. 1 . Therefore, explanation of individual functions 
and operations will be suitably eliminated. 
[0023] In the first place, FIG. 2 shows a first embodi- 
ment of the active drive type pixel stmcture according 
40 to the invention. The embodiment shown in FIG. 2 
shows a similar circuit structure called as a conduct^.'^ce 
control method to that of FIG. 1 . And, FIG. 2 shows a 
state of a semi-processed product of an organic EL el- 
ement El before a state in which the element E1 is de- 
45 posited. 

[0024] The first embodiment shown in FIG. 2 has a 
configuration in which one terminal of a dummy load W 
for inspection is connected to a drain as an electric cur- 
rent output temninal of TFT (Tr2) for drive, and the otiier 

so temiinal of the dummy load W is connected to a line 3 
for inspection. That is, the dummy load W for inspection 
and the line 3 for inspection are newly provided In com- 
parison with the configuration of FIG. 1 . And. an electric 
current measuring means is provided between the line 

55 3 for Inspection and a power supply (VLcath) at the side 
of a cathode as described later, and it is inspected by 
measuring an electric current value flowing in the dum- 
my load W where ttie functions of each TFT (Trl and 
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Tr2) and a capacitor C1 for charge retention are normal 
or not. That is, a value of an electric current flowing in 
the dummy load W is configured to be measured 
through the line 3 for inspection in this embodiment. 
[0025] Here, in the first place, a potential difference of s 
about 15 V is required in order to drive the EL element 
E1 for light emitting, considering the potential of each 
point In the drcurt structure according to the above-de- 
scribed conductance control method. Then, In order to 
realize a driving operation at a voltage which is as low 
as possible to a reference potential (ground potential), 
there is a practical configuration, for example, In which 
10 V Is set for a power supply (VHanod) at the side of 
an anode of the EL element, and, for example, -5 V Is 
set for a power supply (VLcath) at the side of a cathode 
of the EL element. 

[0026] With regard to a gate voltage of TFT for drive 
which Is required for ON-OFF control of TFT for drive 
(Tr2) in the above-described voltage conditions to be 
set, a potential of 10 V is required as the lowest one to 
make TFT be In an OFF state because TFT for drive Is 
a P channel. Moreover, ON control of TFT for drive can 
be realized by applying potential which is considerably 
lower than the above-described voltage of 1 0 V, for ex- 
ample, ground potential (= 0 V). Thereby, with regard to 
a data signal voltage Vdata which is supplied to a source 
of TFT (Tri) for control. VHdata = 10 V is set as high- 
level potential, and VLdata = 0 V is done as low-level 
potential, respectively, according to the above-de- 
scribed conditions. 

[0027] On the other hand, a control (selectable) volt- 
age of 1 2 V which Is obtained by adding at least a thresh- 
old voltage of 2 V to VHdata = 10 V is required to be 
supplied to the gate of TFT (Tri ) in order to supply the 
above-described VHdata or VLdata in a selective man- 
ner to the gate of TFT (T r2) for drive. And, TFT (Tri ) for 
control concemed can be in a cut off state at non-scan- 
ning by applying, for example, ground potential (= 0 V) 
to the gate of TFT (Tri ) for control. 
[0028] In the f irst place, potential bywhich TFT (Tri ) 
for control can be in an ON state, that Is, the above- 
described voltage of 12 V is applied to a scanning line 
1 a in order to inspect a pixel function in the embodiment 
shown in FIG. 2, based on the above-description con- 
sideration. When the potential of a data line 2a is grad- 
ually decreased (swept) from 10 V (= VHanod) under 
such conditions, the state of TFT (T r2) for control is 
gradually changed to ON. Here, FIG. 3 shows a process 
in which the state of TFT for drive is gradually changed 
to ON. 

[0029] That is, the horizontal axis shown in FIG. 3 in- 
dicates voltages applied to the data tine 2a (source of 
TFT for control) and the potential shown as Vdata is de- 
creased from 10 V in the left direction. And, the vertical 
axis shown in FIG. 3 indicates an electric cun^ent value 
Id whbh passes in the power supply (VLcath) at the side 
of the cathode from the drain of TFT (Tr2) for drive 
through the dummy load W and the line 3 for inspection. 



Accordingly, a characteristic shown in FIG. 3 is approx- 
imately equal to an Id-Vgs characteristic of TFT (Tr2) for 
drive (voltage characteristic between a drain electric 
current and a voltage between the gate and the source). 
[0030] Here, the above-described electric current Id 
passing through the line 3 for inspection can be obtained 
by the electric current measuring means provided be- 
tween the line 3 for inspection and the power supply (VL- 
cath) at the side of the cathode, though not specifbally 
shown in the drawings. Accordingly, when the electric 
cun-ent passes on the line 3 for inspection, or conversely 
when the electric current keeps passing on the line 3 for 
inspection regardless of the value of the data line volt- 
age (Vdata), it is judged that any one of the above-de- 
scribed TFTs (Tri and Tr2) and the capacitor CI is de- 
fective. And, it is decided that TFT (Tr2) for drive is de- 
fective If a Vgs value {- Vth: threshold voltage), at which 
an electric current Id with a predetermined value pass- 
es, exceeds a specified voltage. 
[0031] A panel is judged to be a non-defective article 
if each pixel is evaluated and a number of defective pix- 
els In the panel Is with In a specified number, and the 
panel is judged to be defective goods If the number of 
defective pixels exceeds the specified number. When 
the inspection is completed as described above, the 
dummy loadW connected to each TFT for drive is proc- 
essed so that the load W is put into a high impedance 
state. That is, the dummy load is processed to be idle 
by execution of the above-described processing be- 
cause an electrically short-circuit state is caused by the 
above-described dummy load Wwhen an EL element is 
deposited to fomi a light-emitting display panel. 
[0032] As one example In which the above-described 
dummy load W is processed to be put into a high Imped- 
ance state, the dummy load for inspection is considered 
to be destroyed (burned off) by a laser beam. Thereby, 
electric connection between the drain of each TFT for 
drive and the line 3 for Inspection is tenmlnated. Moreo- 
ver, means by which a dummy load for inspection is 
fused by passing a predetemnined electric current in a 
dummy load W for inspection is preferably adopted, 
though explanation will be given in detail in the after- 
described embodiment. On the other hand, the above- 
described dummy load W for inspection may be an ele- 
ment, TFT, or an element such as a diode, which have 
the same function as that of a so-called fuse which Is 
fused when an electric cunrent equal to or larger than a 
predetemnined current passes, other than a simple wire 
and a simple resistance. 

[0033] Here, the current Id passing in the dummy load 
W, that is, the electric cunrent Id passing on the line 3 
for inspection is configured to be measured by changing 
the potential Vdata of the data line 2a, In other words, 
by changing the gate voltage of TFT (Tr2) for drive In 
the above explained inspection method of the first em- 
bodiment. However, an l-V (electric current-voltage) 
characteristic, as shown in FIG. 3, of TFT for drive can 
be obtained even by changing a line voltage (VLcath) 
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applied to the line 3 for inspection or a driving voltage 
(VHanod) supplied to the source of TFT for drive (Tr2) 
in a separate manner, or by changing two or more of the 
above-described voltages in a relative manner to one 
another. Thereby, It can be Inspected In the same man- 
ner as the above-described case whether the function 
of TFTs (Tri and Tr2), or the capacitor CI of each pixel 
is normal or not. 

[0034] Subsequently, FIG. 4 shows a second embod- 
iment of the active drive type pixel structure according 
to the invention. The embodiment shown in FIG. 4 
shows a similar circuit structure called as a conductance 
control method to that of FIG. 1 . In the same manner as 
that of the first embodiment, FIG. 4 shows a state of a 
semi-processed product of an organic EL element El 
before a state in which the element E1 is deposited. In 
the second embodiment, one terminal of a dummy load 
W for Inspection Is connected to a drain as an electric 
current output temninal of TFT (Tr2) for drive, and the 
other temninal of the dummy load W is connected to a 
gate of TFT (Tr2) for drive. 

[0035] And. an electric current measuring means is 
configured to be provided between a data line 2a and a 
not-shown power supply (equivalent to the data driver 
2 in FIG. 1} which supplies a data line voltage (Vdata) 
to the data line 2a and to measure a value of an electric 
current passing on the data line 2a. The data line electric 
current in this case is obtained after a drain electric cur- 
rent Id of TFT (Tr2) for drive passes through the dummy 
load W and TFT (Tr1) for control. Accordingly, the 
above-described data line electric current is approxi- 
mately conresponding to the drain electric current Id of 
TFT (Tr2) for drive. 

[0036] In the same manner as that of the first embod- 
iment shown in FIG. 2, a voltage by which TFT (Tr1 ) for 
control can be in an ON state, for example, 12 V is ap- 
plied to a scanning line 1 a In order to Inspect a pixel In 
a pixel configuration shown in FIG. 4. Under such a con- 
dition , the voltage of data line 2a is sequentially changed 
to V1 , V2 and VS. That is, each value of the above-de- 
scribed V1 , V2, and V3 are changed so that the voltage 
levels are changed in dropping order within a range be- 
low the level of 1 0V (= VHanod) at which TFT (Tr2) for 
drive is put into a cut-off state. FIG. 5 shows a changing 
state of the data line electric current (drain electric cur- 
rent Id of TFT for drive) at this time. Here, the charac- 
teristics are similar to those of FIG. 3 which have already 
been explained. 

[0037] As shown in FIG. 5, a value of an electric cur- 
rent value Idi when VI is supplied as a voltage of the 
data line 2a and a value of an electric current value Id2 
when V2 is supplied as a voltage of the data line 2a are 
measured, and, when the electric current values Idl, Id2 
are within the specified ranges, respectively, it is judged 
that the functions of TFT (Tri and Tr2) and capacitor CI 
are normal. Here, an element with a similar function to 
that of a so-called fuse which is fused when an electric 
current equal to or larger than a predetemnined electric 



cun'ent Idx passes is adopted as the above-described 
dummy load W in this embodiment in this embodiment. 
[0038] Then, V3 is supplied to the data line 2a, as 
shown in FIG. 5. Potential shown as V3 is supplied as 

5 gate bias of the TFT (Tr2) for drive and a drain electric 
current at this time is set so that an electric current equal 
to or larger than the above-described Idx passes. Ac- 
cordingly, the above-described dummy load W is fused 
by the drain electric current of TFT for drive. At this time, 

10 it is confinrned through the data line 2a whether the 
above-described drain electric cun-ent Id is approxi- 
mately zero or not. That is, the quality of each pixel is 
judged according to the above-described process. 
Then, the quality of each panel is judged in the same 

15 nnanner as that of the embodiment which has been ex- 
plained, referring to FIG. 2 and FIG. 3, 
[0039] Here, in the inspection method according to 
the above-described second embodiment, the electric 
cun-ent Id passing in the dummy load W is configured to 

20 be measured on the data line 2a by changing the poten- 
tial Vdata of the data line 2a, in other words, by changing 
the gate voltage of TFT (Tr2) for drive. However, an l-V 
(electric cun^ent-voltage) characteristic, as shown in 
FIG. 5, of TFT for drive can be obtained even by chang- 

25 ing the driving voltage (VHanod) supplied to the source 
of TFT (Tr2) for drive, or by changing both of the above 
potential Vdata of the above-described data line 2a and 
the driving voltage VHanod In a relative manner to each 
other Thereby, it can be inspected even by such means, 

30 in the same manner as that of the first embodiment, 
whether the function of TFTs (Tri and Tr2), or the ca- 
pacitor CI of each pixel is normal or not. 
[0040] FIG. 6 shows a third embodiment of an active- 
drive type pixel stmcture according to the invention. The 

35 embodiment shown in FIG. 6 shows a similar circuit 
structure called as a conductance control method to that 
of FIG. 1 . In the same manner as that of the first embod- 
iment, FIG. 6 shows a state of a semi-processed product 
of an organic EL element El before a state in which the 

40 element El is deposited. In the third embodiment, one 
temiinai of a dummy load W for Inspection Is connected 
to a drain as an electric current output temninal of TFT 
(Tr2) for drive, and the other terminal of the dummy load 
W is connected to a source of TFT (Tri) for drive. 

45 [0041] Even In this example, in the same manner as 
that of the example shown In FIG. 4, an electric cun^nt 
measuring means is configured to be provided between 
a data line 2a and a not-shown power supply which sup- 
plies a data line voltage Vdata to the data line 2a, and 

50 to measure a value of an electric cunrent passing on the 
data line 2a. That is, the value of the electric current 
passing on the data line 2a is corresponding to the drain 
electric current Id of TFT (T r2) for drive in the same man- 
ner as that of the example shown in FIG. 4, and it can 

55 be inspected by checking a relation between the data 
voltage V data and the drain electric current Id whether 
the function of TFTs (Tri and Tr2), or the capacitor 01 
of each pixel is nomnal or not. 
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[0042] Then, the dummy load W for inspection is con- 
figured to be fused by destroying (burning ofO the load 
with a laser beam or by passing a predetermined electric 
current in the load W when the above-described meas- 
urement Is completed. Even in this embodiment shown 
in FIG. 6, an l-V (electric current-voltage) characteristic 
of TFT for drive can be obtained by changing a driving 
voltage (VHanod). Accordingly, in a similar manner to 
the above-described case, It can be inspected even by 
adopting such means whether the function of TFTs (Tri 
and Tr2), or the capacitor CI of each pixel Is nomnal or 
not. 

[0043] Here, the drain electric cun^ent Id of TFT for 
drive can be substantially obtained on the data line 2a 
not through TFT (Tri ) for control according to the em- 
bodiment shown In FIG. 6, different from the embodi- 
ment shown in FIG, 4. Therefore, an advantage that TFT 
with remarkably high current-carrying capacity Is not re- 
quired to be fonned as TFT (Tr1) for control can be ob- 
tained according to the embodiment shown In this FIG. 
6. 

[0044] FIG. 7 shows a fourth embodiment of an ac- 
tive-drive type pixel structure according to the invention. 
The embodiment shown in FIG. 7 shows a similar circuit 
structure called as a conductance control method to that 
of FIG. 1. In the same manner as that of the first embod- 
iment, FIG. 7 shows a state of a semi-processed product 
of an organic EL element E1 before a state in which the 
element E1 is deposited. In the fourth embodiment, one 
terminal of a dummy load W for inspection is connected 
to a drain as an electric current output tenninal of TFT 
(Tr2) for drive, and the other terminal of the dummy load 
W is connected to a source of TFT (Tri ) for drive. 
[0045] In this example, a not-shown electric cun-ent 
measuring means is configured to be provided between 
a scanning line la and a not-shown power supply 
(equivalentto the scanning driver 1 in FIG. 1) which sup- 
plies a control (selectable) voltage to the scanning line 
1 a and to measure a value of an electric current passing 
on the scanning line 1 a. In this case, the electric cun^ent 
passing on the scanning line 1 a is obtained after a drain 
electric current Id of TFT {Tr2) for drive passes through 
the dummy load W. Accordingly, the above-described 
electric current on the scanning line 1 a is approximately 
corresponding to the drain electric current Id of TFT 
(Tr2) for drive. 

[0046] Here, a value of an electric current (substan- 
tially, the drain electric current Id of TFT for drive), which 
is corresponding to a data voltage Vdata to be added to 
a data line 2a and passes on the scanning line 1 a, is 
configured to bemeasured. Thereby, it can be inspected 
by checking a relation between the data voltage V data 
and the drain electric current Id whether the function of 
TFTs (Tri and Tr2), or a capacitor CI of each pixel is 
nonmal or not. 

[0047] In this case, the drain electric cun^ent Id of TFT 
for drive cannot be detected on the scanning line 1 a due 
to potential difference when a voltage by which TFT 



(Tr1 ) for control is put into a ON state, for example, the 
above-described voltage of 12 V is constantly applied 
to the scanning line la. Then, an ON voltage supplied 
to the gate of TFT (Tri ) for control through the scanning 
5 line 1 a is required to be controlled in a variable manner 
con^esponding to the data voltage Vdata supplied to the 
data line 2a. 

[0048] Then, the dummy load W for inspection is con- 
figured to be fused by destroying (buming off) the load 

10 w with a laser beam or by passing a predetemnined 
electric cun-ent in the load W when the above-described 
measurement is completed. Even in this embodiment 
shown In FIG. 7, an l-V (electric current-voltage) char- 
acteristic of TFT for drive can be obtained by changing 

15 a driving voltage (VHanod). Accordingly, in a similar 
manner to the above-described case, it can be inspect- 
ed even by adopting such means whether the function 
of TFTs (Tri and Tr2). or the capacitor 01 of each pixel 
is normal or not. 

20 [0049] Here, the drain electric current Id of TFT for 
drive can be substantially obtained on the data line 2a 
not through TFT (Tri) for control according to the em- 
bodiment shown in FIG. 7, different from the embodi- 
ment shown in FIG. 4. Therefore, an advantage that TFT 

25 with remarkably high current-cany ing capacity is not re- 
quired to be fomrted as TFT (Tri) for control can b© ob- 
tained even according to the embodinnent shown in this 
FIG. 7. 

[0050] Subsequently, there is shown in FIG. 8 a con- 

30 figuration which is the same as the configuration shown 
in FIG. 7, though a diode element is further parallel-con- 
nected between the source and the drain of TFT (Tr2) 
for drive. That is, this invention is adopted as one exam- 
ple to a configuration in which a reverse bias voltage Is 

35 configured to be applied in an effective manner to an EL 
element E1 by parallel connection of the diode element 
as described above. Here, TFT (Tr3) is used as the di- 
ode element in the example shown in FIG. 8 to fomn a 
diode element in an equivalent manner by short-circuit 

40 between the gate and the source of TFT (Tr3). 

[0051] The diode element is arranged as described 
above, and the reverse bias voltage is effectively ap- 
plied to the EL element E1 through the above-described 
diode element, for example, by exchanging VHanod and 

^5 VLcath as the driving voltage source at predetennined 
timing. Thereby, the lifetime of the EL element can be 
extended. Here, means for applying a reverse bias volt- 
age as shown In FIG. 8 has been filed as Japanese Pat- 
ent Application No. 2002-230072 by the applicant of this 

50 invention. Accordingly, a similar advantage to that of the 
configuration example shown in FIG. 7 can be obtained 
even in the configuration shown in FIG. 8. 
[0052] FIG. 9 shows an example In which the inven- 
tion is applied to a pixel configuration which comprises 

55 three TFT methods to realize digital gradation. A driving 
method for the configuration is also called as SES (Si- 
multaneous-Erasing-Scan) and comprises TFT (Tr4) for 
erase in addition to TFT (Tri ) for control and TFT (Tr2) 
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for drive. TFT iJrA) for erase can discharge electric 
charge by ON operation of the TFT (Tr4) in the middle 
of the lighting period of an EL element E1 . Thereby, gra- 
dation driving can be realized to control the lighting pe- 
riod of the EL element E1 . 

[0053] Even in the configuration shown in FIG. 9, one 
temriinal of a dummy load W for inspection is connected 
to a drain as the electric current output temriinal of TFT 
(Tr2) for drive, and the other temriinal of the dummy load 
W is connected to a source of TFT (Tr1) for drive In the 
same manner as that of the example shown in FIG. 6. 
Accordingly, a similar advantage to the one explained 
based on FIG. 6 can be obtained even in the configura- 
tion shown in FIG. 9. 

[0054] FIG. 1 0 shows an example in which the inven- 
tion is applied to a pixel configuration according to an 
electric-current programming method. The electric-cur- 
rent programming method has a configuration in which 
TFT (TrS) for switching is connected to a drain of TFT 
(Tr2) for drive, and an ELelement E1 is formed atadrain 
of TFT (Tr6) for switching. And, a capacitor C1 for 
charge retention is connected between the source and 
the gate of the TFT (Tr2) for drive, and TFT (Tr1) for 
control is connected between the gate and the drain of 
TFT (Tr2) for drive. 

[0055] Furthermore, an electric current source Is for 
write Is connected to the source of TFT (Trl ) for control. 
Additionally, each gate of TFT (Trl ) for control and TFT 
(TrS) for switching is connected to a scanning line la. 
The abovenjescribed electric current source Is for write 
has a function to control an electric current on a data 
line 2a. 

[0056] In the configuration shown In FIG. 1 0. one ter- 
minal of a dummy load W for inspection is connected to 
the drain of TFT (Tr5) for switching, and the other temii- 
nal of the dummy load W is connected to the gate of TFT 
(Trl ) for control. Therefore, a drain electric cun-ent Id of 
TFT (Tr2) for drive passes in the dummy load W through 
TFT (TrS) for switching, and the drain electric cunrent Id 
can be measured on the scanning line la according to 
this configuration. Thereby, a similar advantage to the 
one explained based on FIG. 7 can be obtained even in 
the configuration shown in FIG. 10. 
[0057] Then, assuming that a configuration in FIG. 1 1 
Is based on a method called as a threshold voltage cor- 
rection method, FIG. 11 shows an example In which the 
invention is applied to a pixel configuration according to 
a threshold voltage corection method. The threshold 
voltage correction method shown in FIG. 11 has similar 
basic components to those of the conductance control 
method shown in FIG. 7. But, a circuit in which a diode 
element D1 is parallel-connected between the source 
and the drain of TFT (Tr6) is inserted between TFT (Tr1 ) 
for control and TFT (Tr2) for drive in comparison with 
the configuration of the conductance control method. 
Here, the above-described TFT (Tr6) has a configura- 
tion in which the gate and the drain are in a short-circuit 
state to realize a function as an element supplying a 
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threshold characteristic from TFT (T r1 ) for control to the 
gate of TFT (Tf2) for drive. 

[0058] According to the configuration, the threshold 
characteristic of TFT (T r2) for drive can be effectively 

5 cancelled by the threshold characteristic generated by 
TFT (Tr6). Even in this embodiment, one temriinal of a 
dummy load W for inspection is connected to the drain 
of TFT (T r2) for drive, and the other terminal of the dum- 
my load W is connected to the gate of TFT (Trl ) for con- 

10 trol. 

[0059] Therefore, a drain electric cunent Id of TFT 
(Tr2) for drive can be measured on a scanning line la 
even in the configuration shown in FIG. 11 . Thereby, a 
similar advantage to the one explained based on FIG. 
7 can be obtained even in the configuration shown in 
FIG. 11. 

[0060] FIG. 1 2 shows an example In which the inven- 
tion is applied to a pixel configuration according to a volt- 
age programming method. In the voltage programming 
20 method, TFT (TrT) for switching is connected to a drain 
of TFT (Tr2) for drive, and, furthemnore, TFT (TrS) for 
switching is connected between a drain and a gate of 
TFT (Tr2) for drive. 

[0061 ] Additionally, the voltage programming method 
25 has a configuration in which a data signal is supplied 
from a data line 2a to the gate of TFT (Tr2) for drive 
through TFT (Trl) and a capacitor C2. 
[0062] In the above-described voltage programming 
method, TFT (Tr7) and TFT (Tr8) are put into an ON 
30 state to secure an ON state of TFT (Tr2) for drive. TFT 
(TrT) Is put into an OFF state at the next moment to 
sneak a drain electric cun-ent Id of TFT (T r2) for drive 
into the gate of TFT (Tr2) for drive through TFT (TrS). 
Thereby, a voltage between the gate and the sources is 
35 increased until the voltage between the gate and the 
source of TFT (Tr2) for drive becomes equal to the 
threshold voltage of TFT for drive. TFT (Tr2) for drive is 
put into an OFF state when both the voltages become 
equal. 

40 [0063] Then, the voltage between the gate and the 
source Is maintained in a capacitor 01 by which the 
drain electric cun-ent of TFT for drive is controlled. That 
is, the voltage programming method has a configuration 
in which the scatter in the threshold voltages in TFT 

45 (Tr2) for drive Is compensated. 

[0064] In the above-described configuration shown In 
FIG, 12, one temninal of a dummy load W for Inspection 
is connected to the drain of TFT (Tr7) for drive, and the 
other temninal of the dummy load W is connected to the 

50 source of TFT (Trl) for control. Accordingly, the drain 
electric cun^nt Id of TFT (T r2) for drive can be detected 
on the data line 2a through TFT (Tr2) and the dummy 
load W. Therefore, a similar advantage to the one ex- 
plained based on FIG. 6 can be obtained even in the 

55 configuration shown in FIG. 12. 

[0065] FIG . 1 3 shows an example In which the inven- 
tion is applied to a pixel configuration according to a cur- 
rent mirror method. In the current min'or method. TFT 
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{Tr2) for control, which comprises P channels, and TFT 
(Tr9), which also comprises P channels, are symmetri- 
cally provided under common gate connection, and a 
capacitor C1 for charge retention is connected between 
the gates and the sources of both of TFTs (Tr2 and Tr9). 
[0066] Moreover, TFT (Tri) for control is connected 
between the gate and the drain of the above-described 
TFT (Tf9), and TFTs (Tr2 and Tr9) function as a current 
mirror by ON operation of TFT (Tri) for control. That is, 
ON operation of TFT (Tr10) for switching, which conrv 
prises N channels , is configured to be executed together 
with ON operation of TFT (Tri) for control. Thereby, an 
electric cun^ent source Is for write is configured to be 
connected to TFT (Tr9) through TFT (TRIO) for switch- 
ing. 

[0067] Then, an electric cun-ent path along which an 
electric current passes from the power supply VHanod 
to the electric cun^ent source Is for write through TFT 
(Tr9) and TFT (TrIO) is formed during an address peri- 
od. And an electric current con-espondingto the electric 
current passing in the electric current source Is is gen- 
erated as the drain electric current Id of TFT (Tr2) for 
drive by the current mirror operation. 
[0068] The gate voltage of TFT (Tr9), which corre- 
sponds to the value of the electric current passing in the 
electric current source Is for write, is written into the ca- 
pacitor C1 by such an operation. And, TFT (Tri ) for con- 
trol is put into an OFF state after a predetemnined value 
of a voltage is written in the capacitor C1 , and TFT (T r2) 
for drive operates so that a predetermined drain electric 
current Id is supplied, based on charges accumulated 
in the capacitor 01 . 

[0069] Moreover, in the embodiment shown in FIG. 
13, one temiinal of a dummy load W for inspection is 
connected to.the drain as the electric output terminal of 
TFT (T r2) for drive, and the other temfiinal of the dummy 
load W is connected to the source of TFT (Tri ) for con- 
trol. Accordingly, the drain electric current Id of TFT (Tr2) 
for drive can be measured on a scanning line 1a even 
in the configuration shown in FIG. 13. Therefore, a sim- 
ilar advantage to the one explained based on FIG. 7 can 
be obtained even in the configuration shown in FIG. 13. 



Claims 

1 . An active-drive type pixel structure comprising at 
least: TFT for control by which control output is gen- 
erated, based on potential of a data line; TFT for 
drive in which a driving electric cu rent is controlled, 
based on the control output; and a capacitor for 
charge retention in which the control output is tenv 
porarily maintained, wherein 

one tenminal of a dummy load for inspection 
is connected to an electric output terminal of the 
TFT for drive, and the other tenninal of the dummy 
load is connected to a line for inspection. 



2. An active-drive type pixel structure comprising at 
least: Tf=T for control by which control output is gen- 
erated, based on potential of a data line; TFT for 
drive in which a driving electric current Is controlled, 

s based on the control output; and a capacitor for 
charge retention in which the control output is tem- 
porarily maintained, wherein 

one tenminal of a dummy load for inspection 
is connected to an electric output temninal of the 

10 TFT for drive, and the other temnlnal of the dummy 
load is connected to a gate of the TFT for drive. 

3. An active-drive type pixel structure comprising at 
least: TFT for control by which control output is gen- 
ts erated, based on potential of a data line; TFT for 

drive In which a driving electric cun-ent is controlled, 
based on the control output; and a capacitor for 
charge retention In which the control output Is tem- 
porarily maintained, wherein 
20 one terminal of a dummy load for inspection 

is connected to an electric output temninal of the 
TFT for drive, and the other temninal of the dummy 
load is connected to a source or a gate of the TFT 
for control. 

25 

4. An inspection method of an active-drive type pixel 
structure which comprises at least: TFT for control 
by which control output is generated, based on po- 
tential of a data line; TFT for drive in which a driving 

30 electric current is controlled, based on the control 
output; and a capacitor forcharge retention in which 
the control output is temporarily maintained, and in 
which one terminal of a dummy load for Inspection 
is connected to an electric output terminal of the 

35 TFT for drive, and the other terminal of the dummy 
load Is connected to a line for inspection, wherein 
the method has: 

a step in which the TFT for control is put into an 

40 ON state; and 

a step in which a value of an electric current 
passing in the dummy load for inspection is 
measured while changing any one of a gate 
voltage, or a source one of the TFT for drive, or 

45 a line voltage of a line for Inspection or chang- 

ing two or more of the voltages In a relath^e 
manner to one another. 

5. The inspection method of an active-drive type pixel 
50 structure according to claim 4, wherein 

the dummy load for Inspection is processed 
to be put into a high impedance state after the step 
in which the value of the electric cunent passing in 
the dummy load for inspection is measured. 

55 

6. The inspection method of an active-drive type pixel 
structure according to claim 5, wherein 

means for destroying the dummy load for in- 
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spectlon by a laser beam is adopted as means by 
which the dummy load for inspection is processed 
to be piit into the high Impedance state. 

7. The inspection method of an active-drive type pixel 
structure according to claim 5, wherein 

means for fusing the dummy load for inspec- 
tion by passing a predetennined electric cun-ent in 
the dummy load for inspection is adopted as means 
by which the dummy load for inspection is proc- 
essed to be put into the high impedance state. 

8. An inspection method of an acth^e-drive type pixel 
structure which comprises at least: TFT for control 
by which control output is generated, based on po- 
tential of a data line; TFT tor drive In which a driving 
electric current Is controlled, based on the control 
output; and a capacitor for charge retention in which 
the control output is temporarily maintained, and in 
which one temiinal of a dummy load for inspection 
is connected to an electric output terminal of the 
TFT for drive, and the other temiinal of the dummy 
load is connected to a gate of the TFT for drive, 
wherein the method has: 

a step in which the TFT for control Is put into an 
ON state; and 

a step in which a value of an electric cun^ent 
passing in the dummy load for inspection is 
measured while changing either of a gate volt- 
age, or a source one of the TFT for drive, or 
changing both of the voltages In a relative man- 
ner to each another. 

9. The inspection method of an active-drive type pixel 
structure according to claim 8, wherein 

the dummy load for Inspection is processed 
to be put into a high impedance state after the step 
in which the value of the electric current passing in 
the dummy load for inspection is measured. 

10. The inspection method of an active-drive type pixel 
structure according to claim 9, wherein 

means for destroying the dummy load for in- 
spection by a laser beam Is adopted as means by 
which the dummy load for inspection is processed 
to be put into the high impedance state. 

11. The inspection method of an active-drive type pixel 
structure according to claim 9, wherein 

means for fusing the dummy load for inspec- 
tion by passing a predetermined electric cuTent in 
the dummy load for inspection Is adopted as means 
by which the dummy load for inspection is proc- 
essed to be put into the high impedance state. 

12. An inspection method of an active-drive type pixel 
structure which comprises at least: TFT for control 



by which control output is generated, based on po- 
tential of a data line; TFT for drive in which a driving 
electric current is controlled, based on the control 
output; and a capacitor forcharge retention in which 

5 the control output is temporarily maintained, and in 
which one terminal of a dummy load for inspection 
is connected to an electric output temiinal of the 
TFT for drive, and the other tenminal of the dummy 
load is connected to a source or a gate of the TFT 

10 for control, wherein the method has: 

a step in which the TFT for control is put into an 
ON state; and 

a step in which a value of an electric current 
15 passing in the dummy load for inspection is 

measured while changing any one of the gate 
voltage or the source one of the TFT for drive, 
or a voltage at the other temiinal of the dummy 
load, or changing two or more of the voltages 
20 in a relative manner to one another 

13. The inspection method of an active-drive type pixel 
structure according to claim 12, wherein 

the dummy load for inspection is processed 
25 to be put into a high impedance state after the step 
In which the value of the electric current passing in 
the dummy load for inspection is measured. 

14. The inspection method of an active-drive type pixel 
structure according to claim 13, wherein 

means for destroying the dumnrvy load for in- 
spection by a laser beam is adopted as means by 
which the dummy load for inspection is processed 
to be put into the high impedance state. 

15. The Inspection method of an active-drive type pixel 
structure according to claim 13. wherein 

means for fusing the dummy load for Inspec- 
tion by passing a predetermined electric current >; 
the dummy load for inspection is adopted as mean& 
by which the dummy load for inspection is proc- 
essed to be put Into the high Impedance state. 



20 



30 



35 



40 



45 



SO 



55 



10 



EP 1 443 483 A2 



FIG. 1 




BNSDOCIO:<EP 1443483A2.I. > 



11 



EP 1 443 483 A2 



FIG. 2 



sele ct • 



VHanod 



Vdata 
-^2 a 



.j~Tr2 



El 



I d 



VVLcath 



FIG. 3 




^ 1 — — - I 

Vdata Vth OOV) 



12 



EP 1 443 483 A2 



FIG. 4 



select ^ 



la 



Vdata 



VHanod 



'2 a 



-CO- 



El 



FIG. S 




_ 1443483Aa.L> 



13 



FIG. 6 



Vdata 
^2 a 



PIG. 7 



EP 1 443 483 A2 



select 



la 



VHanod 



^r2 



-CSII- 



* ' El 



Vdata 



'2 a 



select 



la 



It 



Trl 



c.j: — 



VHanod 



..v.. 

a 



El 



14 



EP 1443 483 A2 



FIG. 8 
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FIG. 10 
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